Abstract: Background: Osteitis pubis represents a non-infectious inflammation of the pubic symphysis causing varying degrees of lower abdominal and pelvic pain. Although, the disease is believed to affect mainly young athletic patients, it is also encountered in other specific patient groups. Both conservative and surgical treatment options are available. While for elite athletes surgical treatment is indicated, leading to fast pain relief and mobilization, for non-athletic patients no clear indication can be established.
INTRODUCTION
Osteitis pubis has been originally described in patients' following suprapubic surgery for urological or gynecological pathologic modalities and remains a well-known complication of invasive procedures of the pelvic area [1] . Although it represents a common cause of pain in athletes, particularly soccer players, it has often been reported after trauma, rheumatic disorders, pregnancy and parturition [2] [3] [4] 6] . It can affect all age groups; however it is rarely encountered in the pediatric population. Literature data reports that it occurs most commonly in men aged between 30 to 50 years. Women are affected more in their mid 30s [3] .
Nowadays, the disease is regarded as a non-infectious inflammation of the pubic symphysis leading to varying degrees of lower abdominal and pelvic pain. Pain is localized over the pubic symphysis and may radiate to the groin, medial thigh, or abdomen [3] . Differential diagnosis mandates special attention since the disease has to be distinguished from pubic osteomyelitis [2, 3, 5] .
Both conservative and surgical treatment options are available. Treatment choice depends on patient's characteristics. For elite athletes, surgical treatment shows good results and permits fast pain relief and mobilization [2, 3] . However, for non-athletic patients, no definite conclusion can be drawn. This is mainly due to the rarity of the disease and the limited size of the study groups.
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The aim of this study is to determine the treatment results for osteitis pubis in a non-athletic study group at our institution and to review these results with those already reported in the literature.
METHODS
From 1999 to 2006, 17 non-athletic female patients were treated at the authors' institution for pain over the symphysis pubis. On admission, all patients had a detailed medical history and thorough physical and laboratory examination. Differential diagnosis included pubic osteomyelitis, stress fracture, groin strain, pelvic fracture, muscle contusions, tendon injuries, acetabular labral tears, bursitis, rheumatologic disorders and chronic symphyseal injury.
After appropriate laboratory and clinical diagnostic methods, osteomyelitis of the symphysis pubis was diagnosed in 6 patients and pelvic fracture in 3 patients. All the aforementioned cases were excluded from our study. The eight remaining patients who displayed no clinical or laboratory findings were diagnosed to suffer of osteitis pubis and were included in the study group. Their mean age was 43,1 years (range from 36 to 52 years). All of them had given birth to two or more children. Four of them had undergone three spontaneous deliveries, two had four spontaneous deliveries and two had two deliveries with caesarean section.
All patients received conservative treatment and were followed up for a mean period of 24 months. Five women complained of pain directly above the symphysis pubis and one for anterior right hip pain. Two patients had already been examined by a general surgeon for lower abdominal pain. None of the subjects had undergone any lower abdominal surgical, urologic or gynecologic operation in the past 10 years.
RESULTS
The onset of symptoms varied from three weeks to three and a half years before seeking medical attention (mean 16,8 months). In five patients, an inciting event could be recollected. Three patients reported a fall from low altitude while two a low force kicks. The remaining patients described a gradual onset of symptoms. During the physical examination, all patients demonstrated pubic pain or tenderness as well as a waddling gait and pain on hip abduction. In two patients, crepitus could be felt by pressing against the pubic symphysis.
The white blood cell count was slightly elevated (average 10,800 x 10 3 /μL) in all but one patients but with a normal ratio between the different types of white blood cells. The erythrocyte sedimentation rate was also slightly elevated, ranging from 27 to 48 mm/h (mean 38,2 mm/h). Blood biochemistry examination did not reveal any specific abnormality. Serologic examination revealed normal levels of C-reactive protein.
All 8 patients had a plain antero-posterior X-ray examination of the pelvis. In three patients early radiographic signs of Osteitis pubis were observed with rarefaction of the adjacent pubic bones and widening of the symphysis pubis. Four patients demonstrated late radiologic signs of the disease with sclerosis and narrowing of the symphyseal joint space. These findings were also verified by computerized tomography and magnetic resonance imaging.
Initially, all patients were treated conservatively (Fig. 1) . Bed rest was implemented for 4 to 6 days followed by progressive ambulation with the aid of an assistive device such as a cane or crutches. All patients were advised to avoid activities that might stress the pelvic ring. Modalities such as heat or ice were suggested and were used according to individual preference (5 out of 8 patients reported some symptomatic relief with locally applied ice and 2 with heat). Fig. (1) . X-rays of osteitis pubis in two patients treated conservatively.
Every patient was regularly re-examined at intervals ranging from 10 to 14 days during the first 2 months and then every one or two months. During the first four weeks of treatment, 6 patients improved markedly. At the two month follow up, all patients were encouraged to follow a supervised program for strengthening the abdominal and hip muscles and improving range of motion of the hip, particularly the muscles of internal rotation. Non steroidal anti-inflammatory agents were prescribed invariably in all patients provided that there was no contraindication. Local antiflammatory injections were administered to achieve fast pain relief. Five patients reached a completely pain-free state after 9 months and did not relapse during the follow-up. Two reported reoccurrence of pain after intense physical activity. One failed to respond to any conservative treatment, displaying severely limited functional activity (Fig. 2) . She was submitted to pubic symphysiodesis eight months after her referral to our department (Fig. 3) . One month post stabilization, the pain was markedly reduced and she had very mild limitation of her daily functional activity Fig. (2) . Pre operative x-ray of osteitis pubis in a patient treated with internal fixation. Fig. (3) . Post operative x-ray in a patient treated with internal fixation (simfisiodesis).
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DISCUSSION
Osteitis pubis represents a well known pathologic modality. The disease usually affects young athletes and is characterized by excessive strains on the pubic bone due to rigorous demands of competitive sport [3, 4, 6] . Its incidence in the general athletic population is estimated to 0.5%-7% [7] [8] [9] . Although rare in non-athletic populations, the presence of intense muscle forces acting on the symphysis pubis may lead to the development of similar symptoms. Gonik et al. reported a case of postpartum osteitis pubis while Scott et al, in their study, announced a possible association between the disease and previous pregnancy [10, 11] . A possible mechanism is that the hormone-induced ligamentous laxity may facilitate increased motion and impaction of the articular surfaces of the symphysis [12] . Osteitis pubis has also been shown in the population of rheumatic patients due to impaired circulation, leading to thrombosis and circulatory obstruction of the venous plexus supplying the symphysis [12] . Scott et al. reported its presence on patients suffering from ankylosing spondylitis [11] . Additionally, SierraJimenez et al, assessing the prevalence of selected clinical and radiological features of tendinous and ligamentous derangements in a consecutive sample of patients with systemic lupus erythematosus, announced that 6% of the population suffered of osteitis pubis [13] .
The disease's symptoms may mimic other pathologic modalities affecting pubic symphysis [2, 3, 5, 14, 15] . Since pubic osteomyelitis is one of those modalities, the clinician must maintain a high index of suspicion. Typical features of pubic symphysis infection include fever, pubic pain, painful or waddling gait, pain with hip motion, and groin pain [16] . Radiologically, osteomyelitis is characterized by the development of infiltrates, cortical involvement and local osteopenia. Apart from plain radiograms, bone scans, CTscans and magnetic resonance imaging (MRI) may be required to assist the differential diagnosis [15] . If necessary, bone cultures after puncture may be required to set the diagnosis.
Different surgical techniques have been described in the literature, including curettage, arthrodesis, wedge resection, wide resection as well as endoscopic pubic symphysiectomy [12, 17] . Athletes seem to respond well to surgical treatment. In their study on 23 athletes treated with curettage for osteitis pubis, Radic et al. announced that 61% demonstrated no pain and full activity [18] . Treating surgically elite level male athletes, Paajanen et al, reported very good results by introducing a polypropylene mesh into the preperitoneal retropubic space through a minimal invasive approach [19] . Similar conclusions are also reported by Mehim et al. [12] . However, the last authors indicate that surgery should not be the treatment of choice for other subpopulations. Analyzing their results, they reported an unpredictable outcome for the surgical treatment of postpartum and rheumatologic osteitis pubis [12] . The data of the present study demonstrates that for non athletic female patients, surgery is rarely required. Most of the patients of this study group demonstrated good results with conservative treatment and only one required a surgical intervention. For this patient, after thorough debridement of the fibrocartilaginous disc and hyaline cartilage, two 3.5-mm plates were orthogonally applied to stabilize the symphysis. Mehin et al, in his study on surgical treatment for osteitis pubis, reported different fiaxation techniques either with single 3.5-mm / 4.5mm plates or with the combination of a 4.5mm and a 3.5mm plates (one on the superior and the other on the anterior surfaceof the symphysis) [12, 20, 21] . Similar conclusions are reported by other studies in the literature [1, 4, 12] . Additionally, no specific factor could be isolated to predict the need for surgical treatment. It is therefore assumed that personality traits could have a role as well.
The results show that, for non-athetic women suffering from osteitis pubis, conservative treatment with the help of non steroidal anti inflammatory drugs and physical modalities, offers very good results regarding pain and limitation of everyday activity.
However, this study possesses certain limitations. It is retrospective and also refers to a limited number of patients. Taking into account the rarity of the disease in the group under investigation, the results can be considered relatively reliable but further investigations are needed to determine the role, timing and method of a possible surgical approach in this type of patients.
